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“Challenges in the Characterization of IndustriallyRelevant Porous Materials”
Abstract

Industrially significant materials ranging from membranes to catalysts and from fibers to
solid dose formulations derive performance from their porous structures. This presentation
will describe porous material characterization techniques including gas adsorption, X-ray
computed tomography (CT) and low-field nuclear magnetic relaxometry. More importantly it
will describe application of these techniques to two significant industrial problems: the
development of silica aerogel insulation products and the characterization of polyamide pulp
dispersions. In the former case, the influence of compression on pore structure will be explored
using a combination of nitrogen adsorption porosimetry and X-ray CT. Correlations between
pore structure and thermal conductivity will be described in light of product optimization. For
the case of polymer particle dispersions, traditional gas adsorption techniques are insufficient
to elucidate the structure of a wetted material, which may collapse during sample vacuum
preparation steps. To address this limitation of conventional porosimetry we are developing
low-field NMR methods to characterize materials under conditions of use, e.g. as a wetted
slurry. The physical basis for these methods and example data sets will be discussed to
underscore the value of low-field NMR for challenging characterization problems.
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